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I. Basis of the report 

1 



Description, Pages 

^.^0 as originally filed 



Claims, Numbers 
1-31 



received on 12.05.2004 with letter of 12.05.2004 



Drawings, Sheets 

^ff^jff as originally filed 



. oil tho oiAmpnt«5 marked above were available or furnished to this Authority in the 

Ku^letn LCch SSS^a^n'ilJffleSrCn.^ otherwise indicated under this Item. 

These elements were available or furnished to this Authority In the following language: . which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a tmnslatlon furnished for the purposes of international preliminary examination (under 
Rule 55.2 andAjr 55.3). 

With reoard to any nucleotide andfor amino acid sequence disclosed In the intem^^onal application, the 
^' M^mSonJpMarve^aa^^na^on was carried out on the basis of the sequence listing. 

□ contained in the international application in written form. 

□ filed together with the intemational application in computer readable fomi. 

□ furnished subsequently to this Authority in written fonm. 

□ furnished subsequently to this Authority In computer readable fomi. 

□ The statement that the subsequently fumished written sequence listing does not go beyond the disclosure 
In the intemational application as filed has been furnished. 

□ The statement that the infomiation recorded in computer readable fomi Is identical to the written sequence 
listing has been fumished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

la the claims, Nos.: 32,33 

□ the drawings, sheets: 



Form PCT/IPEA/409 (January 2004) 



INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/CH 03y00246 



^ n This report has been established as if (some of) the arnendmente had not been made, since they have 
^' ° Sen SSde.id ?o go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to th,s 

report.) 

6, Additional observations. If necessary: 

V Reasoned statemer^t under Article 35(2) with regard to novelty, Inventive step or industrial applicability; 
ctottoSrandexpla^^^^ 



1. Statement 
Novelty (N) 

Inventive step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 
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2. Citations and explanations 
see separate sheet 
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|tem V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1 Reference is made to the following documents: 

D1 • WO 00 1 1 687 A (ALLISON HERMAN ;FRICKER RONALD KEVIN (ZA); 

SMIT MARTHINUS CHRISTOF) 2 March 2000 (2000-03-02) 
D2- US 2001/020886 A1 (NAGAIJUN ET AL) 13 September 2001 (2001-09-13) 
D3- US-A-6 069 548 (BAARMAN GOESTA ET AL) 30 May 2000 (2000-05-30) 



Independent claims 1 and 14 do not meet the requirements of the POT in respect 
of inventive step, the reasons being as follows: 

Document D1 . which Is considered to represent the most relevant state of the art, 
discloses (cf. fig. 1-13; page 3. lines 14-18 and claims 1 and 1 1) all the features or 
method steps of claims 1 and 14 except for the feature that the core forms a 
single unbranched and closed flux path. The problem to be solved by the present 
invention may therefore be regarded as reducing the size of the transfomner. The 
solution proposed in the present application cannot be considered as involving an 
inventive step (Article 33(3) POT) for the following reasons: it Is generally known to 
the person skilled in the art that the feature of a single unbranched and closed flux 
path is an equivalent to the feature of an E core and can be interchanged with that 
feature where circumstances make it desirable. 



Independent claims 13, 21 and 31 do not meet the requirements of the POT in 
respect of inventive step, the reasons being as follows: 

As far as claims 13 and 31 are concerned, document D2, which is considered to 
represent the most relevant state of the art, discloses (cf . fig. 6 and claim 1 ) all the 
features of claims 13 and 31 except for the multilayer circuit element. On the other 
hand D1 discloses all the features of claim 21 . again except for multilayer circuit 
element The problem to be solved by the present invention may therefore be 
regarded as reducing the size of the transfonner. The solution proposed in the 
present application cannot be considered as involving an inventive step (Article 
33(3) POT) for the following reasons. This feature is described in document D3 
(cf col 1 lines 39-45) as providing the same advantages as in the present 
application The skilled person would therefore regard it as a nomnal design option 
to include this feature in the transfonner described in document D2 (for claims 13 
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and 31) or D1 (for claim 21) in order to solve the problem posed. Again it is 
generally known to the person skilled In the art that the feature of a single 
unbranohed and closed flux path is an equivalent to the feature of an E core and 
can be interchanged with that feature where circumstances make it desirable. 

Claims 2-12 15-20 and 22-30 do not contain any features which, in combination 
with the features of any claim to which they refer, meet the requirements of the 
PCT in respect of inventive step, the reasons being as follows: 
: D1 discloses a planar transfom^er and further discloses all additiona features set 
out in claims 10. 1 1 and 19. so that the subject-matter of claims 10. 1 1 and 19 
does not involve an inventive step. . . , ^ 

D3 discloses a planar transfomier and further discloses all additiona features set 
out in claims 2. 3 and 4, so that the subject-matter of claims 2. 3 and 4 does no 
involve an inventive step and does not satisfy the critenon set forth in Article 33(3) 
PCT in light of the combination of documents D1 and D3. 
- in claims 5-8. 9. 12, 15-18. 20 and 22-30, a slight constructional change is 
defined which comes within the scope of the customary practice followed by 
persons skilled in the art. 

Claims 1 to 31 relate to a transfomier and are therefore susceptible of industrial 
applicability (A.33(4)PCT). 
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We claim: 

1 A roagaetic circuit elem?at including a circuit board, at least two flux- 
conducting magnetic core arms p^etrating the board, at least two flux-coaducting 
noetic core elements extending between the mag»et core arms, one on each side of 
5 the circuit board, at least two s^es^nnectedprin^ windings on the bo^ 

partially encircling relation to at least one of the anns and at least two parallel- 
«,nBected secondary windings onihe board in at least partirfly encircling illation to at 
least one of the aims wherein the core arms and core elements form a single, 
uubraoched, closed flux pafli. whereby aU of the primary and secondary windmgs are 
1 0 linked by the same flux. 

2 Theniagneticdrcuitelemeataccordingtoclaim 1 , wherein the circuit 
board is a muhilayer circuit board and at least one of the windings is a buried winding 
located betweenlayecs of the multilayer circuit board. 

3 The magnetic circuit element according to claim 2. wherein each of the 
v^dings is a buried winding located between Uyers of the multilayer circmt board. 

4 The magnetic circuit element according to claim 2, fUrther comprising 
circuit component, including one or more power components, occupying at least one 
outer surface of the circmt board above or below the at least one buried wuxdmg. 

5 The magnetic circuit element accoixhng to claim 1 . wherein each of the 
primary windings has substantially th^ same number of turns as each other secondary 
winding* 

6 The magnetic circuit element accordmg to claun 5. wherein each of the 
secondaxy windings has substantially the same number of turns as each other secondary 

win.di3ag. 

7 nie magnetic circuit element according to claim 1, wherein the number 
of primal -^^S^ is the same as the number of secondary windings, each primary 
v^ndmgbeuig wound in closely co^^led relation to asecondaryv^dnding. 
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8 The magnetic circuit element according to claim 6, whereia the nximber 
of primary wdixigs is the same as the number of secondary vdudings, eachprim«y 
winding being wound in closely coupled relation to a secondary winding. 

9. Tlje magnetic circuit etemeitt according to claim 2, ^.herein all of the 
core arms and core elements are selected ftom the group consisting of C and I elements. 

10. The magnetic circuit element according to claim 1 , having an even 
nmnber of core anns in excess of two. 

11. The magnetic circuit element according to claim 10, having in excess of 
two magnetic core anns penetrating the board, each core arm being wound vdth at least 
one of the primary and secondary windings. 

12. The magnetic circuit element according to claim 11, wherein each core 
ann is wound with at least one of the prunary windings and at least one of the secondary 
windings* 

13. A multilayer printed ciicuit board of the kind having first and second 
surfaces 

on first and second sides of the board and including a transformer with windings defined 
between layers of the board and a transformer core penetrating the fayers of the board 
and about which the windmgs are wound; tite improvement comprising; a plurality of at 
least four magnetic core segments extending through the board from the first side to the 
20 second side at spaced apart locations; 

a) said windings comprisingaploralily of at least four windings, each at 
least partially encircling a separate one of the core segments where the 
core segments extend through the board; 

b) a plurality of substantially planar first magnetic core elements at Hxe first 
■ side of flie board, each of thfe first core elements extending between a 

^ pair of the magnetic core segments in flux-cohducting relation thereto 

such that each core segment at the first side of the board is joined In flux- 
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conducting relation to another of the core segments by one of the 
substantial planar core elOTients at the first side of the board; and 
c) a plurality of substantially planar second magnetic core elements at the 
second side of the board, each of tihe second magnetic core elements at 
the second side of the board extending between a pair of the magnetic 
core segments in flux-conducting relation thereto, each pair of core 
segments betvveen which a second magnetic core element extends at the 
second side of tibie board being in a separate pair of the core segments 
joined in flux-conducting relation by first magnetic core elemrats at ttie 
first side of the board; 
the magnetic core elements and core segments forming an unbranched, closed magnetic 
flux path extending across the jEirst and second faces and through the layers of the board. 

14. A mettiod of power conversion for providing Kgh amperage, low voltage 

power including: 

(a) providing a printed drcuit board, 

(b) foraaing holes ttm>ug)bi the printed drcuit board, 

(c) locating magnetic core arms in the holes formed in the printed 

circuit board, 

(d) locating magnetic core elements in fluxnsonducting relation 
between the core arms on opposite feces of the printed circuit board to form a 
transfonner core that has a single, unbranched,closed flux palh. 

(e) winding a plurality of series-connected windings, on the core 

anns to form a tiansfomier primary, 

(f) winifing a plurality of parallel-connected windings, on the core 

25 arms to form a transformer secondary. 

15. The method according to claim 1 4, further comprising providing a 
plurality of output treating circuits at the output of each of the windings forming the 
secondary, the output heating circuits being connected between these windings and a 
current additive point of connection of the windings. 
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16. The method accoiding to cJaim 14, wherein the steps of vdnding ttie 
series-coDBected windings and winding tfie parallel-connected windings comprises 
winding at least one of the series-connected windings in closely coupled relation to one 
of the parallel-connected windings on each of the core aims. 

1 7. The method according to claim 16, wherdn forming holes in the printed 
circuit board comprises forming in excess of two holes therein, and the step of locating 
magnetic core aims in the holes comprises locating in excess of two core aims, winding 
a plurali^ of series-comiected windings comprises winding in excess of two series- 
connected windmgs on the core arms, and winding a plurality of parallel-connected 
windings conqaises winding in excess of two paiaUel-connected windings on the core 
arms. 

1 8. The mediod according to claim 17, \Adierein each step of winding 
comprises printing or depositing a winding on a surface of the prittted circuit board in at 
least partiaUy encircling rcUtion to one of the core aims. 

19. The metfiod according to claim 14, wherein eadi stqp of winding 
comprises printing or depositing a winding on a surface of the printed circuit board in at 
least partially encircling relation to one of the core aims. 

20. The metiliod according to claim 14, whercm the step of providing a 
printed circuit board comprises providmg a multilayer circuit board, and ihe steps of 
winding a plurality of series-connected and paiaUel-connected windings comprise 
providing at least a plurality of windings as buried windings on one or more layer 
suifeces inteiroediate the opposite feces of the printed circuit board. 
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21. A multilayer printed circuit comprising: 

(a) a multilayer circuit board having first and second faces, 

(b) a transformer including: 

a magnetic core having: 

(A) a plurality of core aims, each of which extends 
through a hole in the multilayer circuit board from ihe first face to the second fece. 
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(B) a plurality of xoagaetic core elements, each 

eTttendiDg along the fiist or second suifece between ends of the core aims to complete a 

magnetic circuit comprised of the core arms and core el^ents to form a single, 

branchless, closed flux path, 
^ (C) at least two senles-connectcd windings forming a 

transformer primary printed on the multilayer circuit board, each in at least partially 

encircling relation to a core arm, 

(D) at least two parallel-connected windings forming a 

transformer secondary printed on the multilayer circuit board, each in at least partially 

1 Q encircling relation to a core aim, and 

(E) each core arm extending through die multilayer 

circuit board having at least one of the windings of the transformer primary or 
secondary wound thereon, 

whereby each winding couples tibie identical flux in the 

15 core. 

22. Ihe muitilayex printed circuit accoidis^ to claim 21 , fui*er comprising 
transformer secondary output processing circuitry connected to the paraUel^mxected 
windings, eadi paiaUel-connected winding having substantially the same output 
processtog circuitry connected thereto for similarly processing each parallel-connected 
winding output, the output processing circuitry being located between the parallel- 
connected windings and a point of interconnection thweof. 

23 Tb.e multUayer printed circuit according to claim 22, wherein the point of 
interconnection is current additive. 

24. The multilayer printed circuit according to claim 21, wherem at least one 
of the windings forming the transformer primary and at least one of the wmdings 
forming the transformer secondary are buried windings printed on a fece of a layer of 
the multilayer circuit board interior of the first and second feces. 

25. The multilayer printed circuit according to claim 21, wherein each of the 
connected in series windings forming the transformer primary has substantially the 
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same number of turns as each other of the connected in series ^vindi^g5 forming the 
tranjsfanner primary. 

26. The multilayer printed circuit according to claim 21, wherein each of the 
connected in parallel windings forming the transformer secondary has substantially ttie 
5 same number of turns as each othCT of the connected in parallel windings forming the 
transformer secondary. 

' 27 . The multilayer printed circuit according to claim 25, wherein each of the 
connected in parallel windings forming the transformer secondary Iws substantially the 
same number of turns as each other of the connected in parallel windmgs forming the 
1 0 transformer secondary. 

28. The multilayer printed circuit according to claim 27, wherein on each of 
the core arms is wound at least one of the connected in series windings forming the 
transformer priooary in closely coupled relation to at least one of the connected in 
parallel windings forming the transforaier secondary. 

J 5 29- "Hie multilayer printed circuit according to claim 28, wherein the number 

of core arms is greater than two. 

30. The multilayer printed circuit according to claim 29, wherein the core 
elements are plates overlying the first and second surfaces of the circuit board in flux 
communicating relati on to each core arm. 
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31. A power xnagaetic component including: 

(a) a multilayer cijcult board having first and second exterior faces, 

(b) a magnetic core comprising: 

(i) a plurality of magnetic segments extending through the 

5 circuit 

board ixom one exterior fece to the other exterior face, 

(ii) at least two magnetic elements exterior of the circuit 

board, 

each at one of the feces, and extending generally parallel to the feces of the board in 
1 0 flux conducting relation from one of the segments to another of the segments to form a 
single, closed, unbranched flux path, and 

(c) at least one buried winding carried on a surface of a layer of title 
multilayer circuit board intermediate the exterior faces and at least partially encircling 
one of the magnetic segments. 
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